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EXPOSURES OF IOWAN AND KANSAN ( ?) DRIFT, EAST OF 
THE USUALLY ACCEPTED WEST BOUNDARY 
LINE OF THE DRIFTLESS AREA. 
BY ELLISON ORR. 
McGhee, in the map accompanying his Pleistocene History of 
Northeastern Iowa, makes the "Upper Till" overlap the "Lower 
Till." And the eastern boundary line of the "Upper Till" (Iowan), 
as shown by the same, and consequent western boundary line of the 
Driftless Area, in the counties of Winneshiek, Allamakee and Clay-
ton, the three northeastern counties of Iowa, begins at the boundary 
lirie of Clayton County about six miles south of the mouth of the 
Turkey River, and runs thence northwesterly at about that distance 
south of the Turkey, to West Union in Fayette County, and from 
there runs nearly due north at about an average distance of six 
miles from the west boundary line of Winneshiek County, to the 
state line. Leaving all of Clayton but about half of the southwest 
township, all of Allamakee, and the eastern three-fourths of Winne-
shiek in the Driftless Area. 
On The Preliminary Outline Map of the Drift Sheets of Iowa, 
1900, opposite page 372 of Grasses of Iowa, a Supplementary Re-
port of the Iowa Geological Survey, this boundary line is given ap-
proximately the same as by McGee. A little more of the south-
west part of Clayton,-about equal to four townships,-is repre-
senmd as being· covered by the Iowan, and instead of covering 
the west one-fourth of Winneshiek County the Iowa Report makes 
the same formation cover only the southwest corner. 
During the past few years the writer's business has made it nec-
essary for him to drive over most of the main roads north of the 
Turkey river in the three counties named. The country is rolling 
and in places rough. Owing to the rapid erosion of the hillsides 
where not grassed over, roadside ditches of great depth are com-
mon in the more hilly portions, affording excellent opportunities 
to study the Pleistocene formations. Our observations show that 
modified and apparently unmodified deposits and other evidences 
of drift occur over nearly all of Clayton and Winneshiek counties, 
and over about one-fourth of Allamakee. The deposits noted were 
almost without exception originally buried under a heavy mantle of 
(231) 
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loess and had it not been for the ditches their presence would not 
have been suspected. 
About the year 1873 the writer's father dug a well near the 
center of the northeast quarter of section 33, township 96, range 
6 west, on the divide between Turkey and Yellow rivers along 
which ran the Old Military Road from McGregor to Fort Atkinson, 
and about one mile northeast of Postville. We have a very dis-
tinct recollection of the formations encountered but can only give 
the thickness of each approximately. 
• After p~netrating the usual soil and perhaps 8 feet of loess, 
yellow boulder clay was struck. The well was dug to a depth of 
50 feet when bedded limestone rock was struck. (Bed No. 8, Ma-
quoketa Shales. See page 484, Vol. XV, Iowa Geol. Survey.) The 
well was a dry one, but was subsequently drilled 15 feet deeper 
through the limestone into the blue clay (Bed No. 6) where an 
abundance of water was found. 
About half way down, i. e., at 25 feet, a "forest bed" was struck. 
This bed was several inches in thickness of black earth containing 
much decayed wood and twigs. One piece about a foot long which 
\lad the appearance .of a root prong from an old stump was taken 
out. This was kept as a curiosity for a year or two until it finally 
fell to pieces. 
BeL'.lW the "forest bed" the clay was blue, and in addition to 
the gTanite pebbles and boulders of the yellow clay, there were 
boulders of quartz and various other kinds of blue, green and red 
stone, new and strange to the boys who were engaged in the rather 
hard labor of hauling it out with windlass and chain. 
There can be little doubt that the two clay formations struck 
were the Iowan and Kansan drift with forest bed between. A 
number of years later a town well was dug at Postville. In dig-
ging, the same yellow and blue boulder clay formations with forest 
bed between were encountered. We can not give even approxi-
mately the thickness of the two beds of till, but the forest bed must 
have been quite thick as a wagon load of black earth and decayed 
wood was thrown out but no large pieces were found. 
In later years hogs rooting at a springy place on the hillside 
about 80 rods north of the well first mentioned, exposed clay with 
small boulders. 
Eighty rods southeast of the same well, in a slough, the top of 
a large granite boulder, 2 feet across, is exposed. Three-quarters 
of a mile southeast in the ditch. by the roadside 10 or 12 feet of 
yellow boulder clay is exposed, and at a quarter of a mile further 
• 
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west on the same road is an exposure of about the same thickness. 
Two miles east on the northeast quarter, section 35-96-6, at the 
head of a small slough, several granite boulders lie at the surface . 
At one and three-quarters miles north of Postville on the Waukon 
road, near the top of a hill, a foot or two of yellow till is exposed. 
Other unmistakable deposits in Allamakee county have been 
noted as follows : 
At top of hill on road from Postville to Waukon, on the north 
side of Yellow river, on section line between sections 34 and 35, 
township 97 north, range 6 west, a heavy deposit of red clay con-
taining a small amount of drift gravel, with greenstone, quartz and 
granite pebbles quite abundant at the bottom, is exposed. 
About 80 rods farther north, on the same road, is a deposit of 
clay, containing much gravel and pebbles of the usual drift vari-
eties, quartz predominating. Small agates are quite common. 
Two miles west of Waukon at the bottom of the ditch on the 
north side of the road, buried under ten feet of loess, is exposed 
a few inches of red clay containing drift gravel and pebbles of 
greenstone and quartz with a few of granite. 
On the northwest quarter of section 11-96-6, at a height of 
about fifty feet above the flood plain of Yellow river and about 
one-fourth mile from it eight to ten feet of very red clay contain-
ing much quartz and greenstone gravel is exposed in a roadside 
bank. 
In Union Prairie township, township 98, range 6 west, Alla-
makee County, the following exposures may be seen: 
On the north side of the road, on the northeast quarter of section 
30, a few inches of red clay containing granite and other drift peb-
bles lies immediately on the top of the Galena limestone. On the 
south side of the road at the same place is a granite boulder 18 
inches in diameter. 
By the side of the road, on the southeast quarter of section 13, 
occasional pebbles of greenstone and granite are found. . 
Lying just under the roadside fence on the west side of the road 
where it crosses the southwest quarter of the northwest quarter 
of section 1, is a granite boulder over two feet in diameter. The 
road here follows the top of a high and n11rrow divide between 
Patterson and Silver creeks. 
In Winneshiek County, on the top of the hill just south of De-
corah, on the Calmar road, several feet of what is probably Iowan 
drift, or outwash from it, are exposed. Small granite boulders and 
pebbles are very abundant in a stiff, sandy, yellow clay. 
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On the top of the divide between Trout run and the next creek 
to the north of it emptying into the Oneota river, on section 20, 
township 98, range 7 west, drift pebbles, gravel and sand are ex-
posed. The overlying loess is very thin at this place. 
In Clayton County, the whole of Grand Meadow, that part of 
Marion north of the Turkey river, and the west part of Monona 
townships are undoubtedly covered by a drift deposit reaching a 
maximum thickness of sixty feet. Overlying it everywhere is a 
deposit of loess averaging from ten to twenty feet in thickness. 
The underlying rock is Maquoketa. 
The exposures are so numerous that in a drive of a few miles 
on any of the roads traversing that locality a number can be seen. 
Notable ones are near center of section 6-95-6, Monona town-
ship, on the road from Hardin to Monona; on sections 3, 4 and 5-
94-6, MariOn township, on the Gunder road; and on southwest 
of section 3, on Military road, near center of section 8, in 
the east part of sections 29 and 32, on north and south road, nea1 
center of section 11, and near center of section 23, all in Grand 
Meadow township. 
All are the usual exposures at bottom of ditch by roadside. 
On the southeast quarter of section 20 of this township, sixty feet 
of sand and till were penetrated in drilling a well before the under_. 
lying Maquoketa was struck. 
Near the northeast corner of section 19 in the same township is 
a deposit of stratified sand, twenty feet of which has been exposed 
in digging out for building purposes, and on the southwest of 
section 8 and northwest of section 21 are other "sand banks" from 
which hundreds of loads have been removed for building. 
All exposures in this section are probably Iowan. 
On the road from Monona to Elkader, on the section line between 
sections 11 and 12, Wagner township, and near the center and also 
the south line of section 24 of the same township, thin exposures of 
red clay with greenstone and quartz pebbles are seen underlying the • 
thick mantle of loess. On the top of the hill, on the same road, one 
mile out of Elkader, resting on the Galena-trenton limestone, ten 
feet of drift of the same character can be seen. 
On mile west of Froelich, in section 29, in Girard township, in 
ditch on north side of road, five feet of clay with characteristic 
drift pebbles can be seen. Half a mile east, linemen in digging 
holes for telephone poles, struck sand two feet below the surface 
into which they penetrated three feet. 
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One mile east and also one mile west of National a thin stratum 
of drift underlies the loess. 
On the road from Garnavillo to Clayton Center, at one mile west 
of Garnavillo on southwest of section 7, in the ditch on the south 
side of the road; about 80 rods farther west on the northeast quarter 
of section 12, in ditch on north side of road; near center of section 12 
in ditches en both sides of road, and near center of section 11 in 
ditches on both sides of road, under from five to ten feet of loess, 
are exposed, from a trace to two or three feet of red sandy clay 
containing an abundance of small pebbles up to a half-inch in 
diameter, and a good number of larger ones up to occasional small 
boulders six to eight inches in diameter. About 75 per cent by 
actual count of those from one to four inches in diameter are 
greenstone, while of the larger ones, about 10 per cent are granite. 
On the road from Elkport to Elkader, about "one mile east of 
Communia, on sections 17 and 18, are thin exposures, and about 
one-half mile west of this place, about ten feet can be seen on same 
road. . 
Two miles from Elkader, where this road descends a steep hill 
into the valley of a ravine opening into the valley of the Turkey 
river about half a mile away, fifteen feet of stratified material is 
exposed. 
Three miles west of McGregor on the Monona road, near the 
top of the John Orr hill, in the ditch on the south side of the road, 
is an exposure of apparently unmodified drift. July, '06, a section 
about 20 feet long and 1 foot deep could be seen. While the bot-
tom could not be seen, it probably rests on the Trenton which 
crops out a short distance down the road towards McGregor. 
Over it was the blue pipe clay,-about a foot,-and over this the 
loess. Twenty rods west the road reaches the top of the divide 
between Sny Magill and Bloody Run, which it follows to Monona. 
The elevation is probably about 800 feet above the river. 
This deposit is composed of small quartz and other pebbles and 
coarse sand cemented by a red tenacious clay. Pebbles of other 
material than quartz were often so rotten that they could be 
crushed in the hand. No granite or syenite was noticed. The 
largest piece of rock seen was oval, about 6 inches ·in its longest 
diameter and four in its shortest, of a tough, well preserved mate-
rial resembling quartz. 
Only the most noticeable exposures noted are given here. Traces 
of till or modified drift and scattering pebbles and small boulders 
are found wherever the bottom of the loess is exposed, over the 
entire area observed. 
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The deposits rest on the Galena-trenton and Maquoketa forma-
tions which form a peneplain extending from the Niagara escarp-
ment south of the Turkey river, northward to central Allamakee. 
This peneplain is much cut up by the valleys of the streams tribu-
tary to the Turkey and Yellow rivers. No valley trains or other 
evidences of outwash are found in any of these valleys exc~pt that 
of the Turkey. In fact, drift pebbles or boulders are rare in the 
gravels of these small streams. All exposures are on the high 
ground at the general level of the country, and if the deposits oc-
cupy the valleys they are nowhere exposed. 
Our observations lead us to believe that a lobe of the Iowan ice-
sheet extended eastward between the Turkey and Yellow rivers 
to within a few miles of Monona, and that an older one, Kansan 
or sub-Aftonian extended eastward to Waukon, McGregor and 
Garnavillo. 
Only a remnant of this till deposited by the older ice-sheet prob-
ably now remains on the higher lands, that in the valleys being en-
tirely carried away by erosion. 
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